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IWSECTICIDE INVESTIGATIONS
/
5. W. Tay, W. C. Baker, R. H. LcCauley, . I. scudders/

Adult kosquito Control Studies (Laboratory)

During the past year several candidate insecticides have been
o

tested and evaluated in the laboratory using 4. quadrimaculatus adult
female mosguitoss as the test insects. Candidate insecticides have
been tested for thelr residual properties only,and have been formulated
with solvents suitable for premise application and in such concentra-
tion that residues of approximately 100 and 200 mg. of toxicant per
sq. ft. could be sbtained. Several chemicals gave excellent immediate
control of the mosquitoes but retained little residual action. Only
the more premising chemicals are presented in table 1.

As shown in table 1, the bhenzene hexachlorideg/ containing 30 per-
cent of the gamma lsomer was scmewhat superior to that containing only
10 percent gamma 1SODRer. All samples of bsnzens hexachloride submitted,

however, WETE characterized by a Ver enetrating, disa reeable and
1

1/ Resigned December 1, 1946

g/ In accordance with the decision reached by the Interdepartmental
Committes on Pest Control at their fifth meeting, held on November 20,
1646, the comron nams "penzene hexachloride™ will hence forth be used
to refer to the technical grade of hexachlero-cyclohexane, CgH6616,
consisting of a mixturs of isomers, usually from ten to thirty percent
of the gamma isomer. It may at times be abbreviated as "RHEC." It has
also been known in the past as nEGG.!  The most active ingredient as
now known, sometimes referred to as " Gammexane® will be referred to

LT

as "the gamma isomer of benzené hexachloride," or sometimes for con—

venience sizply as "gamua isomer."




Table 1. Twenty-four hour mortality (percent) of adult
female A, guadrimaculatus mosguitoes after 60 minute
gxposures to various insecticidal residues two to
thirty—six weceks after spray application,

| msectiote] sotvent] o] ReR] s T e
BHC 30% g* !Xylene 100** | 100 i — | 100 {94 i — (59 |-— 23| 6| 5
BHC 0% g !Xylens | 20C**| 100 | -- OB} 94 4 == | GF | == | FB | == { 3L
bG06g |Xylens | 2007 200 | - | 95 |o7| — o |- | 38| |37
Neocid BA—50§Water i 200 45 1 70 — |92 92— |-—| — |90 |8k
DDD - 5% KerOSEAei 200 a7 i 20 — | 88| — 180 | — | — | — |-
e :
DDD - 5% Kerossuié 100 | 91 !0 e VBT o | 33 | == | == | 38 | Bh
DDD - 5% Xylene | 2C0 89 | —— e | JB 1 == B | o | e | e e
Deenate 25-W wWater | 200 — | 81 f —_— - £ — B 71— | -
Gesarol DT-EQ vWater | 20GC -— | 39 | — == == == 33 28| — | —
Deenate 50-W; Water 200 -~ | 95 - ? — = | ~— T2 | 68| = | -
Genitox 5-50| wWater 200 bl j — = =] =182 53| — |-
Dugont 0% | Water 200 - | gl RN B S F T | G0 | wes |
"20RE 25% | Water 200 — | - — |93l 7|0 7L W7 — | —
Tech,"1068" | Kerosene| 200 S QS — loo| 60| 75|66 60| — | —-
i !
Dycoro 25% |Water | 200 | 92 [ 98 | 96 | 91| 87 |- | -=| — | — | —
Dycoro 35% EWater 5 200 98 § c8 | g8 1 97| 97—t — 1 — | — | —
; {Tech. "3956"§Xv7er f 200 ? — g —y — 66 — 127119 18| — | -
§ Tech. "1068"§Xylene 5 100 = § - § = B| ~ 161 9 5| — | -
é iCone, "1068"§Kerosene§ 200 ? - 5 I £8 5 TH| B4 60| 53| — | —= |
| £ , ‘

*Benzene hexachloride containing 30 percent gamma isomer, See footnote 2, page 1.

*%Doechnical benzene hexachloride,
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persistent odor which would be highly objectionable in premise appli-
cations. Although the initial kill was equivalent to that of DDT,
benzene hexachloride lost its residual toxicity more rapidly than DDT.
There was a considerable portion of insoluble material in the samples
submitted which might cause spraying difficultics unless removed by
straining the diluted spray nixture.

The Neocid B2-R0 is a ready-formulated DDT solution which may be

diluted directly with water. It gave results comparable with the

standard DDT-xylene-Triton X-100 esmulsion spray.

The DDD (Ehothans) was apparently souewhat better in kerosene solu-
tion than in xylene solution and during the first 8 weeks at least was

equivalent to the standard DDT erulsion but after that time showed more

There has been considsrable varisation in the residual toxicity of

the various water—wettable DDT samples submitted, the Decnate samples

appearing somewhat supsrior especially the 90 percent DDT powder. As

has been previously reported there is considerable variation in the

spraying properties of the various water-wettables powders when formu-

lated into finished spray suspsnsions,
TBoth the technical and water-wettable forms of "3956" (a chlorinated
terpene hydrocarbon manufactured by Hercules Powder Co.) are slow acting

D4

and unless improved cannot compare with DDT for residual adult sprays.

The "1C68" (01056018 manufactured by Velsicol Corp.) residues from kero-

sene formulations appeared consistently better in residual toxicity than




those with xvlene as the solvent, but in all cases were not as long
lasting in residual properties as the DT deposits.

The Dycoro DDT byproduct combinations (manufactured by Hercules
powder (Co., showed excellent results and the %5 percent concentrate
was somewhnt superior to the 25 percent product when applied to give
equal concentrations of active ingredient. In npors detailed studies
it wns noted the initial tests of panels gave very low mortalities,
but that there was a subsequent sharp rise in tozicity with continued

tests. Parkins and CGreen (Residual Pilms of DDT, Fature 155 (No. 3944

. 668 London, 1945) found that crude DDT tended to form supersaturated
solutions and that ths DDf was not as toxic in this form. It is quite
possible that the water-miscibie Dycoro concentrates act in a similar
manner and do not rcadily corystallize without agitation such as might

be given by insects during the initial tests,

Adult Losquito Control Studies (Field)

Using the release technique previously reported (in which approxi~
mately 500 adult mosquifoes were released in a treated room and in which
those knocked down were ccllected and counted at twenty minute intervals
for 4 hours), evealuation of Ehc effectiveness of water-wettable insecti-
cide preparations for adult §9932§2§§.EE&@?E?ﬂ?E%?EEE control in compari-

son to standard DDT-xylene emulsion can now be given in preliminary form.

4 series of three rooms wes treated with each of the test preparations

using a 200 mg. per sq. ft. application of the toxic ingredient., The




preparations used contained 5 percent active ingredient and were pre-
pared from 90 percent and 50 percent DDT water-wettable powders, 25
percent "égié“ water-wettable powder, and 35 percent DDT-xylene emul-
sion concentrate,

Four relcase tests of each room were made at intervals of three,
seven, fifteen and twenty-seven weeks after the spray application.
The numbers of mosquitoes recovered from each of threz rooms were
weighted in proportion to the sqguare root of the total number re—
leased in each. The percentage knockdown for each test was an average
rf these three weighted figures.

In table 2 comparisons are best drawn from figures showing the
relative number of minutes required for a 50 percent knockdown of the
released mosquitoes. This was estimated by interpolating between
counts made at 20 minute intervals. 3By this criterion the 90 percent
DDT water-wettable mixture has approximately the same effectiveness
as the DDT-xylene emulsion, The 50 percent bDT water~wettable powder,
however, was considerably less rapid in action than either of the
former, This difference was not only indicated in the initial tests,
but after 25 weeks the differential had increased to nearly an hour.
The 25 percent "}22@” water-wettable powder proved to be extremely
slow acting., Even in the first tests a 50 percent knockdown required
30 minutes more than the 50 percent DDT water-wettable powder at the

age of 26 weeks. At 24 wecks after application of "3956" a 50 percent

knockdown was not obtained during the four-hour test period.
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knoci:down of acdult female A, quadrimaculatus mosguitces 55
in test rooms treated with various insecticide prenarations. TFigures

derived from weighted averazes of test data from three rooms each.
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| Insccticide, 200 mg. | e : Tl i e W o T
m per stusre foot. | . DDI DDT R | " 3855
Preparation Xrlens Huwulsion G0% Water Wettable 50% dater Wetteble 25% iater qadcmywm
; : N T _ , 1 ﬂ ——
Test Iumber 1 2 3 L 1 m 2 | 3 4 | B 3 4 4 2 M 3 £
u ! ! _ -
Average Age (days) 122.6 [49.6 103 {191.3 19 “ 64.6 1124.31379.3 | 26§ 79 |126.6 j182.3 123 | 87 _&m.ﬂ 170
18- Ur- 1 9o~ | 183-] 15-1 6L | 1157171~ | 2i- b5- | 100 165- | 21~ | 861 130- 169~
Aze Renge (days) 2l 56 | 108 158 27 65 1ho | 18y 29 28 Sm 133 24 | 881 134 17
Period (ainutes) 4O~ 4o- | 60- | 80~ | 60-| BO- 100~ | £0- | 60- BO- [ 160- | 100~ | 180-|2C0- | 225 poo-
_of greatest D 60 60| &0 1C0| 80! 60 120 80 80 g0 | 180 | 120 120G | 2201 20| 220
1 ll»‘,.”‘
_w 63 70 | 83 118 | 80 69 129 111 95 | 119 192 | 168 | 168 {200 | 21k dwmr?_
| 240 |2lor 2Lo+|" 2Uo+ 240+ | 2h0+ | 2h0+ | 24O+ | 240+ | 240+ | 2L0+ | 2Lo+ | 2Lo+| 240+ m£+w:o+_

* Interpolated from counts made at 20-minute intervals.




The cunulative percent of knockdown at the end of each hour of the
test period (table 3) reveals essentially the same results. The hourly
] knockdown by the 90~ pecrcent-DDT whter-wettable-powder residue compares

favorably with that of DDT-xylene standard emulsion. The knockdown

obtained with the H0-percent-DDT water—-wettable powder was decildedly

inferior, particularly the four-hour lknockdown of the third and fourth
series of reclemses. The 25~percent—"é§i§" powder acted much more slowly
than even the BO-percent-DDT powder and almost corpletely lost is effec-
tiveness after 24 wecks, havinz knocked down only 6.8 percent of the
mosquitoes in 4 hours.

The difference in effectiveness of TDT when combined in water-

wettable powders with different amounts. of inactive ingredients pre-
sents an important problem., It may be that the difference in effec-
tiveness is due to mechanical masking of the toxicant by the inactive

carrier. If this is truec thosc mixtures contalning the lowest propor-

D

tion of active ingredients can be expected to be less effective, but

further investigation of this point is neseded. "3956" has been shown
in the preceding "Summary of Activities" (Wo. 7) to be very slow acting
in comparison with other residurl insecticides in the technical form
and this holds true for the water-wettiable-powder form also. If a

mechanical factor is present as suggested above this powder prepara-

tien has an additional disadvantage.

BRESHERP e e

As a matter of intersst in the durability of DDT residues aprlied

in the field, a few tests were made in rooms which had been treated |
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during the summer of 1944, Three rooms, located in an abandoned build-
ing, had received respectively a 200 mg. DDT per sq. ft. treatment
aprlied as a 5 percent DDT kerosene solution, a 200 mg. DDT per sq. ft.

treatment applied as standard 5 percent DDT-xylene-Triton X-100 emulsion

and an 800 mg, DDT per sg. ft. treatment applied as a xylene solution,
Release tests have been run at various intervals following aprlication

using A. quacdrimaculatus mosquitoces, wild, mixed or insectary-reared as

indicated (table 4).

At the time of the 1946 tests the DDT residual deposits were more
than two years old., Sonme damage to the surfaces within the rooms due
to age and vandalism was evident, The only irportant variation in the
present and previous techniques involved the method of counting the mos—
quitoes affected during the first few hours of the test. In earlier
releases the insects were left in the room overnight, picked up and

counted in the morning,while in the present tests they were aspirated

from the walls and ceiling and counted at the end of four hours. It

is believed that a greater number of test mosquitoes is lost by the
former method from the activity of other insects and spiders.

The most interesting indication of the latest test is that DDT
retains a significant measure of effectiveness on sheltered, shaded,
dry surfaces for periods well in excess of two years. The 800 mg. DDT

per sq. ft. treatment appeared to have remained better than the 200 mg.

DDT per sq. ft. deposit. The emulsion applications acted more rapidly

1

than the kerosene solution applications. A check relsase was made in




Table U,

Comparative knockdown of A. quadrimaculatus in three test rooms with
various DDT residues at ages up to 127 weeks, with sources of mosquitoes =nd
mean temperatures for each test,

Age of Source of Ilinutes liinutes
Formulation mg/£t.2 | Treatment Anopheles Average required required
e (weeks) quadrimaculatus| eEPeraturel ror 504 xp| for 85% KD
DDI
Kerosene Sol. 200 22 wild 79°F 102 170
(En. L) 2 mixed* 68 g5 125
4g insectary 75 g5 130
52 insectary 69 125 175
62 insectary 82 140 203
72 insectary 88 93 150
76 insectary 63 130 285
127 insectary* 67 180 240+
ooT ]
Xylene Emul, 200 8 wild 8% 65 120
(Bm, 5) 12 insectary* 63 68 a5
33 insectary 76 80 M 125
38 insectary 72 Q0 W 155
g insectary 86 95 ] 155
56 insectary 38 an | 135
62 insectary 66 125 “ 172
111 insectary* 68 120 165
DIT "
Xylene Sol. 800 6 wild* 77 65 103
(fm. 6) g mixed* 65 80 122
10 insectary 71 57 g0
31 insectary 76 80 100
35 insectary 70 &5 105
46 insectary g2 75 117
55 insectary gl 92 125
63 insectary 67 130 235
108 insectary* gl 100 105

* Females only.

- 0T
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an untreated room adjacent to the test rooms and after more than four
pours only one mosquito had fallen.

Coincident with these studies the effectiveness of the 0ld residual
deposits were tested against the house fly, M. domestica. Five hundred
jnsectary-reared flies were released in the rooms having the 800 mg.

DDT per sq. ft. and the 200 mg. DDT per sq. ft. deposits from a standard

DDT-xylene-Triton X-100 ermulsion application, The results in comparison

to a more recently trcated room are given in table 5.

Table 5. Comparative Knocicdown of M. domestica
fron DDT residues of various age

¢+ Test | \ge of | Average . i linutes | Linutes
i Room | Treatment | Residue | Test for 50% for 100%
| Yo, . (wesks) Tenperature Inockdown | Knockdown
800 meg./
sq. ft. 112 66°F 32 90
| Rw. 6| DDT-
Kerosene 118 70°F 51 120
Solution
200 ng./
sg. ft. 112 66°F 46 2ko
Rwa, 5 | DDT-
(Xylene 118 70°F 99 260
Euxulsion)
!
1
200 ng./
sq. ft. i Fs{ake:y 36 120
Ba. 7§ DIT~
(Xylene 12 80°F LS 100
Emulsion) !
| | 20 71°F | L6 140
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House Fly Control Studies (Laboratory)

In view of the use of DDT-xylene ermulsion and water—wettable DDT
preparntions-for outside residual appliéations in the control of blow
flies, it was deemed advisable to check the relative resistance of the
different mixtures to weathering conditions. Panels were prepared in

the laboratory containing residues of 200 mg. DT p=r sq. ft. from a

5 percent DDT-xylene-Triton X-100 emulsion and from a 5 percent DDT

suspension made with 50 percent water-wettable DDT powder. Sets of
panels were exposed to dirsct sunlight only, others to rain and shade
only, and others to a general combination of all weather conditions.
Fifteen-minute exposurcs of insectary-reared house flies were made on
these pancls at various intervals after tie initial treatment and the

results are shown in table 6.

Table 6. Twenty-four hour mortalities of adult feuale
I. domestica after 15 minute exposures to 200 mg. DDT
per sq. ft. residues from standard DDT xylene emulsion
and water-wettable DDT suspension exposed to varying
weather conditions.

i Weather. Type of : Tine aftervspraying (weeks) %
| Gondition DDT 1 2 L | 6 ;10 | 14 |16
Rain | Water-wettable| 100 | 100 | 97 92 | &9 32 | 1
and i 3
Shade Emulsion : 96 96 g4 93 | 90 76 uh
| ;
Sun Water—wettable| T4 | T4 78 g6 | 90 77 59
Only ;
Emulsion 99 | 99 99 100 ; 98 100 87
Sun Water-wettable; 100 | 100 87 63 3 2 -

and

Rain Emlsion i 99 -1 99 98 | 79 | 70 37 17
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From the results as shown it appears that the emulsion residues
are a little longer lasting in their residual effectiveness. In both

types of deposits the action of the rain seems to be a greater factor

than the action of the sun in the loss of residual activity.
Leaves from trees adjacent to a city dump were given a water-
j@ettable DDT application in the control of blow flies. Two months after
the final application the leaves were used to cover test panels. Two
sets of panels were fashioned, one using those leaves which showed traces i

of white discoloration from the treatment and for the other set those

leaves which had no visible traces of treatment remaining., The leaves

showing traces of the treatment either had the upper surface in a pro-

tected location or retained the traces on their lower surfaces., Lab-

oratory tests with M. domestica and 1l5-minute exposure periods showed
no twenty-four-hour mortalities from the leaves without visible deposits
and 36 percent from the leaves with white deposits. Thirty-minute expo- |
sures of li, douestica gave 0.0 and 86 percent mortalities respectively
for leaves without and with visible DDT deposits. From these results;
it is arparent that the protected surfaces of leaves would still be
lethal to insects contacting them, but the presence of the non~lethal

exposed surfaces would greatly decrease the efficiency of the area control,

Hookworm Investigations (Laboratory)

Studies have been made to work out techniques for culturing hook-

worn larvae for laboratory and field experiments with recently developed
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soil fuuigants. In preliminary work the dog hookworm has been used be-
cause of its ready availability. Feces have been collected from the
local dog pound and ova extracted by salt flotation and centrifugaliza-
tion. Larvae have been reared to the infective stage and recovered

from soil infested in the laboratory by the use of the Baermann technique
as modified by Cort (Cort, W.W., Ackert, J. E., Augustine, D. L., and
Payne, F. K. Investigations on the control of hoolworm disease II.

The description of an =apparatus for isclating infective hockworm larvae

from the soil., Amer. Journ. Hyg. 1922, Vol. 2, Wo, 1 p. 1-16). Methods

are being devised to evaluate the infestation of a given sample of soil

bv 2 sampling technique. Larvae recovered are counted volunetrically.
P a
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EFFECTS OF DDT MOSQUITO LARVICIDING ON WILDLIFE

C. li. Tarzwell

Tield studies at the Savannah River Refuge on the effects of DDT
sprays and acrosols applied by airplane were concluded the last of
Octoder. During the course of the study, 1800 square;foot surface
samples and 720 botton samples were taken from 2 check and 4 treated
areas. OSauples were taken before treatment, about nidseason and at
the end of treatment, TFish population studies were made before treat-
ment in two of the areas, after treatnment in 3 areas and in a check
area. Observations by boat were made on all ponds svery week after
cach treatment to detect any kill of fish or insects, Soume dead
.insects, especially Diptera, Coleoptera and Hemiptera, were found in
the treated ponds. Few dead fish were noted and the fishrp0pulation
studies indicated that there had been no reduction in the fish popula-
tion during the first season of treatment,

Sfudies of the effects on fish, in deep water (3 to 10 feet) of
the 1a.rvicidai use of DDT, DDD, "1068" and u3956" were conciuded the
last of November. It was found that the character of the pond greatly
influenced any action of DDT on fish. The pond routinely treated with
0.1 pound of DDT per acre had considerable surface vegetation and
organic matter and there was no detect;d kill of fish over a period
of 14 treatments. Further, a fish-population study at the end of

treatuent demonstrated a large fish population. However, in a deeper




pond without surface vegetation, fish kills occurred with routine DDT

treatnents at the rate of 0,05 pound per acre. The kills becane prom-
inent after the 13th treatment and the fish-population study indicated
a reduced population. No kills were noted at dosages of 0.025 pound
per acre.

Routine treatment with DDD at 0.1 pound per acre resulted in fish
kills and a reduction of the population. UNo kills or reductions were
noted at dosages of 0,05 and 0,025 pound per acre. The pond receiving
0.05 pound IDD per acre was alilost identical to the one receiving 0,05
pound of DDT per acre,

Fourteen routine treatments at 0.1 pound per acre with r1068"
reduced the fish population to a considerable extent. No kills or
reductions were noted at routine dosages with C,05 and 0.025 pound per
acre,

Tests with "3956" indicate it to be an effective fish poison at

dosages of 0.1 pound per acre.




EQUIPHENT DEVELOPMENT

H. Stierli and C. Crunmley

The need fcr a device to replace the rubber tip in the shut~off
valve pin on Eudson Perfection shut-off valves was presented at the
state District CDC Conference held in Atlanta Fovember 20-22, 1546.

Initially an attempt was .iede t0 roll out the cup edges of the
brass shut-off valve pin, insert the rubber tip by hand, and then roll
the brass tight agninst the rubber tip. This attelpt proved unsuccess—
ful because the brass friled each time it was rolled out. Sm=ll cracks
appeared on the cup edge of the pin.

The possibility of foreing the rubber tip through a2 long cone-—

shaped hole to reduce its size to the diammetcr of the cup in the brass
pin was next investigated. TFor this device, 1t was necessary that the
diapeter of the plunger be no larger than the sumallest diameter of the
cone. The resistance of the rubber tip to slide through the cone caused
the rubber to roll back around the plunger and fail. It was obvious
that the plunger would have to be the save diamieter as the hole. There~

fore, the principle of foreing the rubber tip through a short restricted

opening as shown in plate 1 was tested and was found to give satisfactory
results. The plunger is the saie size as the hole so that the rubber tip
can move only in the direction of the szall tapered opening and the ten—
dency to roll back is elininated,

The parts for the tool as shown in plate 1, view A were then fabricated




and assenbled. Essentially, it consists of the following: (1) two-

handle assembly, (2) cylinder assembly, (3) plunger, and (4) sleeve.
The two-handle assenbly is pin connected and works on the plier prin-
ciple. The sleesve serves two functions: To hold the brass pin against
the hole and to hold the cylinder halves together in the closed position.
It is free to rotate in the plane of the handles as is the plunger and
cylinder. The plunger 1s free to slide in the cylinder. A positive
stop is incorporated to prevent the plunger from entering the tapered
area of the cylinder and thereby danaging 1it. The cylinder assembly
is hinged as shown in plate 1 to allow placeuent of the rubber tip in
the cylinder without removing the plunger, and to provide for the removal
of the conpleted pin after the tip is inserted.
The operation can best be described in a series of steps:
(1) Place the tool in an open position as in plate 1, view A,
(2) Place the shut—off valve pin in the sleeve.
(3) Place the rubber tip in the cylinder between the plunger and
tapered hole and close the cylinder,
(4) Rotate the plunger and sleeve until they are in line and
insert the cylinder assembly in the sleeve as in view B,
(5) Squeeze on the handles until the plunger is felt to reach the
bottom of the cylinder, as in view C.
(6) Open the handles, and pin is ready to be renoved as in view D.
The tool is relatively siuple and efficient. 4All adjustuents have

been eliminated and there are no locose parts. A squeeze on the handles

inserts the tip in the pin.
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Evaluation of Conumercial Battery—operated Ailr Compressor

A Dapco kodel 126 battery-cperated air compressor was tested for poten-
tial use in charging four-gallon spray cans on the Extended Lalaria Control
Progran,

The Dapco i.odel 126 ccﬁpressor is of the diaphragm type with driving
plate and connecting rod driven by a counterweighted eccentric mounted on
the shaft of a 6-volt electric motor. No lubrication is required as the
eccentric is fitted with a sealed grease-packed ball bearing. The com-
pressor hezad and housing ars finned to carry away heat of compression,

The manufacturer's rating of this unit is 3 1/2 cfn free air capacity,
approximately 1 1/4 cfm at 80 psi pressure, and a maxinum pressure of
120 psi. A steel box § 1/4M x 9 1/uM x 15 1/2" is furnished with the
unit for mounting on the running board or elsewhere on a truck or other
vehicle, The coupressor is corpletely equipped with 15 feet of air hose,
a duval-foot combination tire chuck, an air gsuge, and 9 feet of battery
cable. The notor-starting switch is built in the air chuck so that tﬁe
coLpressor runs only while using the =2ir chuck.

As a prelininary test, the air coumpressor was taken out of the metal
box and mounted on a bench for connection to a& fully-charged 100-aupere-
houré/ automobile battery. The .0tor-starting switch was found to be

faulty but was repaired. The coopressor was observed to operate with

much vibration and was found to be quite noisy.

é/ Eating based on a standard 20-hour test,
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After coupletion of about cne minute of satisfactory operation with
free air discharge, the coupressor was subjscted to several conditiens
|
which are likely to be met in the ri-1d (ses table 7)., Since the normal
liquid charge of the fouwr—gallon e¢pray can is 1 E/M gallons, Aan air
voluae of 2 l/u gallens renains which rmist be cuarzesd to H5 psi pressure.
Therefore, the f£ima to fi1l » ¢rruy o-wm aith sir was Jirel cobserved and
found to be spproximately 35 seconds witn tie 20 .7reogsor cornected to
the fully charged battery. Ite rex’ four cnrs (3 gnllons total air volune)
required 2 ainutes 39 scconds, an zverage of about L0 seconds per can.
As seen froo the table, the specific gravity of the 100 A-H battery was
reduced from 1.28 to 1.265 during the filling of the first five spray
cans.
As atteupts ight be uade to euaploy the co.rressor to charge auxil-
{ iary storage tanks up to 120 psi pressurs, a G-gallcen tank wes charged |
in steps as follows: O to 60 psi; 6C to 95 psi‘; 95 to 110 psi; and 110

to 120 psi. Table 7 shows the operation tiuae reguired for each step and
the discharge of the battery for such uses. It should be noted that the

co.ipressor output was markedly reduced at pressures above 60 psi and

extremely low at pressure above 95 peil. IFurtasriore, the i:otor and com-

pressor becaiie hot during the final step of operation, probably due to

J ~ corbination of long uninterrupted use and the high discharge pressure.
The corpressor was further operated until difficulty was encountered

in starting the slectric motor =2nd the rotative speed becaue noticeably

v

r 25 nminutes of use, the battery specific gravity had been

slowsr. Aft

(
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Table 7. Preliminary operaticn test data obtained on

Dapco liodel 126 air compressor unit.

Voluie | , 3
of Air | Pregsure ! i Batiery
in Tankl Increses % » Gravity* Remarks
(Gal.) | (psi) |
B . & i_ S,
2 1/4 0-55 | 7 | 1P8 -
i | ;
9 055 | 2 3 | e== | 3.285
| | -
9 0-60 | 2 54 1.255 1.255
|
9 60-95 | 4 3 1.255 1.24
g 95-110 | 3 6 1.24 187
| | Kotor and compressol
9 110-120 | i 38 123 1.215 hot.
4 o
2 1/4 0-55 36 | L.215 -
9 0-60 3 12 —_— 1.20
2 1/4 0-55 ) b ; 1.20 _—
—— —_— 2 Q s —— Free discharge
! Electric motor turn-
2 1/L 0-55 45 - 1.18 ing markedly slowern
Total
___Operation Time | 25 &

*average of 3 cells.




reduced to 1,18 (abcﬁt half charge). Forty-five seconds were required
to fill the spray can with the battery at half-charge. Assuning that
an average of 4O seconds coipressor operation is nceded to charge one
spray can, about 25 to U0 charges could have been obtained with the

battery being discharged from full chargs to half charge.

The air-co.pressor unit was next installed on the running board

of a 1/2-ton Dodge "weapons carrier" truck using the saie 100 A-H
battery. It was found necessary to ground the unit to the chassis of
the truck for proper opecration, as the running board was inadequately
grounded., Table 8 contains the perforuance data for charging spray
cans of four-gallon capacity with the coupressor truck-mounted., An
equivalent of 4g spray cans was charged in 33 ..inutes of coupressor

operation time. The truck engine was run at fast idle 105 inutes with

the generator charging an average of approxiuately 15 aumperes., The

truck engine wés started ten times during the test. As seen from table 8
the specific gfavity of the battery was reduced from 1.29 to 1.215. It
is estinated that about five hours of truck operation would have been
necessary to naintain the battery at full charge.

| The air coupressor and electric iotor becaue quite hot when the
equivalent of 24 spray cans was charged in a forty—-i.inute period (see
table &). However; it is not rikely that this uiany cans would nornally
be filled in this short interval of ti.e.

Upon co.pletion of about one hour of testing, the colpressor was

taken apart for imspection. It was noted that the two inlet valve screws




- 23 -

Table 8, Performance data on Dapeo liodel 126 air compressor
unit truck-mounted for charging four gallon spray cans.

‘EEEEValenti Approxinate | Battery . Truck -
Number of Cowpressor Specific Gravity**! Engine
spray Cans | Operation | Initial | Final | Dime*** Remarks
Charged™ Tine i § |
; i Truck engine "off" dur-
4 3 min, 1.29 1 1.275 . fonnrn,| ing comp. operation,
i 4 3 1.275 ; 1.205 3 " n i n
n 3 1.265 | 1.255 | b weooow oo
i
g 6 1.255 | 1.235 g n " n n
’-7 '
0 0 1.2325 1,235 | 16 Compressor not operated
0 0 1.235 | 1l.24 16 n " "
‘ P Truck engine "on" dur-
g 6 1.24 1.235 | 16 | ing compressor gperation
; Compressor and electric
g 6 1,235 1.225 | B motor warm,
i
8 6 1,225 | 1,2 P16 Compressor and electric
| 5 motor hot. OStarts only
0 0 1.21 § 1l.215 16 with difficulty.
Lug | 33 min, | ! 1105 min. TOTALS

*One spray can equivalent to 2 1/4 gallons of air compressed from O to 55 psi
pressure,

**Specific gravity average of 3 cells.

***pverage charging current approximately 15 amperes.




nounted on the conpression plate touched the diaphragn retainer plate
when the piston reached the top of its stroke. The two holes recessed
in the retainer plate for clearance of the screws had been ineorrectly
centered. It was necessary to rebore the holes for proper clearance.
Turthermore, one of the retainer plate screws had struck the compression
plate. The screw head although counter sunk was protruding too much,
Hence, the screw‘head was filed for proper clearance. The bearings and
all other parts appeared 1o be in good condition. After the unit was
reassewbled, it was run for a few seconds. Although slightly gquieter,
the perforuiance was unchanged,

As the tine regquired to charge 2 spray can appsared quite lengthy,
& tlue study was made on the conventional methods of acquiring the nec-
gssary pressure. It was found that the use of a supply tank with air
pressure of 70 psi pressure Or greater enabled charging of a can in 15
seconds as compared with LO geconds for the battery-operated compressor.

Further, with vigorous hand punping, the same results'could be obtained

in 50 seconds.

Assuuing a three—;an crew to employ the battery-operated air com-
pressor, it is estinated about 50 spray-can charges could reasonably be
expected. Based on the perfornance of the Dapco i.odel 126 unit, either
exessive truck-engine oper=tion, or an extra battery with overnight

charging of batteries would be required. Generator output might be in-

creased souewhat, as nost autos and trucks have a capacity of about 25

auperes and soOLE special ariy vehicles are equipped with YO—aupere-
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capacity generator syste.s. However, continued operation of the gen—

erator near capacity would endanger the clectrical system cf the vehi-

cle, causing .0TeE frequent break-down and repair than nornally experi-

enced., alteration of the electrical syste. for greater capacity so b

that the battery unit i.ight be used, would he costly and unwarranted.

The battery-operated air cormressor ight be advantageously used
b P o

for a crew of two men located in & sparsely—settled area requiring ;
|

three or four hours cf driving deily. EHcwever, crews of three or nore !
i
|

. nen would be better served by a truck-rounted alr coupressor with

storage tank,
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CHELICAL INVESTIGATIOES

W. R. Schnitz, l.. B. Goette, S. L. Resnick, S. B. RichterE/

Chenical Deterioration of DDT in Residual Spraying

Tests have been conducted to evaluate wore clearly the effect of
ultra-violet light and teupsratures of approxiuately 140 and 110 degrees
All techniques, except those de-

FTahrenheit on deterioration of ICT.

scribed in this report, have bzen reported in "Suwusary of Activities"

Yo. 6 and To. 7.
The cffect of ultra-violet light on glass and wood surfaces sprayed

with 5 percent DDT in kerosene and 5 psrcent DDT coulsion was previously
reported in "Susmary of Activities® YNo, 6 and Yo, 7. The procedur:s used
to obtain those results was to place four 3" by 12" panels in a paste-
board box, approximately 16 1/e" = 16 1/e® & 10 1/2", and insert an

ultra-vioclet light of the CGencsral Electric Coupany BEl dark-light type.

All other light was shut out and there was no air circulation in the

box. After long psriods of expcsure, the temperature reached as'high as
113 degrees Fahrenheit. The total exposure was for 248 hours or 31
eight-hour days. The ultra-viclet light was not operated continuously,
but in & hour intervals. The results obtained are swiwarized in table 9.
Since the teuperature on occasions reached as high as 113 degrees

Fahrenheit, it was thought possible that so.e of the DDT loss was due

to the heat rather than to the ultra-violet light. In order to keep

4/ Transferred December 1, 1946,




Table 9, Recovery of DDT after exposure to wltra-violet light.
e | F% DDT in Kerosene ! 5% DDT Emulsion
Description of Tests fr : - v a
| Glass | Paper, Wood Glass | Paper| Wood
i
1. Control panels kept |
st Toom temperature and | 632% 85% 86% 57% 97% 90%
in dark for one month.
2. ZExposed to 2U€ hours ‘ ‘ _
of ultra-violet light L1% -— u6% 65% - 77%
in box. Temperature not
controlled; up to 113 F.
3. Exposed %o 248 hours ‘
of ultra-violet light 76% 108% 66¢ | 179% | 104k 91%

in refrigerator.

Tei-

perature up to TT9F.

i

1

Note:
applied.

Percentages are based on the amount of DDT theoretically
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the teuperature caused by the ultra-violet light down teo roou teuperature
or below, the ultra-violet light unit was connected inside a refrigerator.
Duplicate panels of 5 percent DDT in kerosene and Hh—percent-DDT emulsion
on glass, paper, and wood surfaces were prepared and placed inside the
refrigerator. The temperature, during the exposure period of 2Ug nours,
did not reach any higher than 77 degrees Fahrenheit. The results obtained
(table 9) from the paper surfaces showed no loss as coupared to panels
kept at roou teuperature in the dark for one uonth., Only the kerosene-
wood panels and the ermlsion-glass panels showed any loss of DDT,

Although rigorous proof is still lacking, 1t appears that the heat
produced by sunlight or ultra-violet light is of nore importance in
causing loss of DDT than any catelytic effect of the rays.

It was reported in "Summary of Activities" No. & that terperatures
of approxinately 140 degrecs Fahrenheit caused considerable lmnss of DDT,
Whether this loss of DDT was due to decosposition or volatilization or
both, has not been established. .In a preliminary test, a 6" x 15" x 1M
water—cooled stecl condenser was placed inside the oven at approxirately
3/4 of an inch above a 3" x 12" glass panel. Water was continuously
circulated so that a flat cool surface was directly above the panel.

When kept at =pproxirLately 140 degrees Fahrenheit for one week, as vuch as
35 percent of the 50 milligrams of DDT, applied as 5 percent DDT in
kerosene solution, was recovered frow the condenser. About 5 percent of

the DDT reiiained on the panel and about 56 percent of the DDT was unac-

counted for., Further work is underway to improve the design of the

3
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experiment and to find out‘what happens to the DDT that 1s lost,

A study has also been undertaken to deteriine the rate of loss
of DDT at temperatures of epproxinately 140 degrees Fahrenheit and
110 degrees Fahrenheit. Due to the capacity of the oven and the non-
uniforoity of the temperature, it was necessary to use glass panels
srmaller than 3" x 12" and to use duplicate panels. Since the loss
of DDT in one week from glass panels at approxinmately 140 degrees
Fohrenheit was previously reported, it was desired to find the loss
of DDT that occurred each day during the week, Since kerosene tends
to spread easily on glass, only L,5 willigraus of 5 percent DDT in
kerosene solution was apnlied to a 3" x 6" glass panel, and 14 panels
were placed on the saize shelf inside the oven, The DDT had coupletely
crystallized previously. Two panels from opposite sides of the oven
were renoved each day and the DDT remaining on the panel was washed
into a beaker with benzene and analyzed for p-p' DDT. The sase pro-
cedure was followed with the erulsion, except 3" x 3" glass panels
were used., The kercsene-glass pan:sls showed a rapid loss of DDT and_
after the third day, practically 90 percent of the DDT was lost. The
erulsion-glass panels showed a uore gradual drop and about 50 percent
of the DDT was left after 7 days. |

The sane procedure was followed at tenperatures of approxinmately
110 degrees Fahrenheit. The kerosene-glass pancls showed a .uch slower
loss of DDT at this teuperature, and after 7 days, only about 30 percent

of the DDT had been lost. The e.ulsion-glass panels showed practically




no loss of DDT after 7 days. The irregularities which occurred were
doubtless due to the non-uniforaity of the teuperature within the oven.
The data i1s suiiiarized in table 10,

The type of DDT crystal obtained from a 5-percent-DDT kerosene
solution on glass was a fine needle—-type crystal, while DDT crystals
obtained from a H-percent esulsion were cluuped together in large
crystals. An important differcnce between the two type crystals was
the surface area of DDT. Since the loss of DDT at a temperature of
approxinately 140 degrees Fahrenheit was ruch greater from kerosene

than fron the emulsiorn, it was thought that the difference might be

-

due to the surface arsa of DDT exposed.

No method has been worked out so that the surface area of DDT
¢rystals could be satisfactorily determined. On glass surface, 5 per-
cent DDT in kerosene spreads evenly over the whole surface, and Qhen
crystallized, sinall crystals of DDT are deposited over the whole surface.

By using glass panels of different sizes and treating cach panel
with the saie anount of DDT, different size DDT crystals could be ob-
tained. wWith larger glass canels, sualler DDT crystals were obtained,
and consequently, uore surface area of DDT was exposed. Glass panels
having #n area of 6, 9, 12, 15 and 18 square inches were each treated
with 0.09 1l of 5 percent DDT in kerosene solution or 4,5 nilligrans
of DDT. These panels were placed in the oven for 3 days at approximately

Vi degrees Fahrenrcit. There was no difference in the amount of DDT

recaining on the 6 2nd 9 square inch panels, but each of the larger
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Table 10. Recovery of DDT on glass surfaces held at
e

of arproyvimately 140 and 110 degrees

it SRR |
1 :2 (31 k.5 16.7]
% DDT in kerosene, i ! | f
;’n‘;:g, “E“IMQP“ 61% | 70% 35% 1 11% 18%" 127 | 10%]
140 degrees fahrenheilt *
|
| = | ?
5% DT ewmulsion. i i
4,5 mg, DDT apslied on | 91% | 77% | 79% | 766 | 73%| 55%| 50%
3oy 3 glass i
140 degrees Fah
% DDT in kercsene,
4.5 mg. DDT appiied on 91% | 91% | 91% | 86% | &0%| 73%| 71%
3" x 3" glass panels,
110 degrees Fahrenheit.
5% DDT emulsion,
2.5 mg. DDT applied on 96% 1 96% | 93% | 88% | 93%| 96k | 96%
1" x 3" glass panels. !
110 degrees Fahrenhelt,

Note:
cally applied.

Percentages are based on the amount of DDT theoreti-
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panels showed progressively less UDT remaining on the ranel, It was

concluded that the loss of DDT at teumperatures of approximately 140

degrees Fahrerheit increases with the surface area nof DDT exposed.
The data is summarized in table 11,

area of DDT crystals
oroximately 140 degrees

O
a

Relaticnship bhetween surfa

w
=
ok
Wt
5y
7
3
ot
&
=
m
w
Q
-
4]
e

ks, i . i !
‘' Area of Glass Panel i ! | i
| Tyt 6 T R - B | 18 |
LS T e . <5 T L DR B ISR
F , S | |
' Reeovery of DTDT 3 51% 1 B2k W5 21% | 13% |

It was reported by Gunther and Towi/ that picolinic acid and
salicylal-amino—guanidine inhibit the catlyzed thermal decompmsition
¢f DDT. Tests have been made tc determine whether these two compounds
would prevent the loss of DDT which occurred at temperatures of apprcx-
imately 140 and 110 degrees Fahrenhelt. Since neither of those two
compounds were scluble in kerosene or xylene, it was negessary to dié-
solve cach one in water to the extent cf 1 percent. A 5-percent-DDT
emulsion was made by diluting 1 part of a 35 percent DOT-xylene con-
centrate with 6 parts of either one percent picolinic acid in water or
one percent salicylal-amino-guarnidine in water. Glass panels, 3" x 3",

were treated with 4.5 mg DT frem each cf the two h-percent-DDT enulsicns

o

. placed in the oven at approximately

containing the inhibiters an

5/. Science, 104, 203-20L (1946)
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140 degrees Fahrenheit for one week, The DDT used was recrystallized

and coatzd with alwn

DDT and wac free frow iron.
LSl

inum paint, and the laberatcry alr was far from clean. TFour panels of

each were analyzed and avout BO percsnt recovery of DOT was obtzined

nicclinic acid and only abcut 38 percent

recavery of DDT was obtained frow the eimulcion contuaining salicylal-

amino—-guanidine.
Thus, under thece conditicns, pileclinin acid and calicylal-amino-
™M

guanidine had no effect in preventing the loss of IDT on glass surfaces

at temperaturec of approximately 140 degrees Fahrenheilt.

Penetration of DDT intc Wood Surfaces

Tests have bheen conducted tc determine the effect of ceoncentration
of DDT en its penetration into peplar-wood surfaces. The poplar-wood
panels were sproyed in the sane Lanncr Aas previously described in "Sum-
nary cof Activities" Fo. 6. Tﬁe wocd was well dried and each test was
conducted in gquadruplicate. Each 3" x 12" wood panel was sprayed with
50 milligrams ef LOT, but the volume of liquid ranged from 4 nilliliters
of 1,25 percent DDT to 0.5 milliliters of 10,0 percent DLT. With both
the kerosene solution and the cuulsion, récovery of DDT at approximately
0.001 inch of the top surface and at approximately 0,005 inch tg 0.007

ineh of the top surface was best at the 5-percent concentration, The

best rccovery of DDT was obtained with the emulsion, but even this

showed only about 35 percent witkin the top 0.001 inch. Thus, it appears




that at least 65 percent of the DDT penetrates into dry poplar wood
to such a depth that it likely would he wnaveileble hiologzgically.
Consistently better recovery of DUT wag cbtained frowm the emulsion
on poplar wood which was green and not thoroughly dry than from dry
poplar wood, The opposite was found with DRT kerosene colutions; poorer
recovery of DDT was obtained from the green poplar wood than from the
dry poplar wood. The condition of the wood affects the penetration of
DI'T considerably.

The data 1s summarized in tadle 12,

A Study of the Formation of DDT Crystals from Various Solvents

It was noticed that solutions of IDT in various solvents crystal-
lized in different forms; therefore, a study was wmadec of the formation
of DDT crystals from these solutions as deposited on glass. The solvents
used were acetone, benzene, xXylene, Solvesso #2, kerosene, Velsicol AR-50,
Velsicol NR-70, isophorone, and xylene-water emulsion. In each case drops
of 5 percent solutions of DuT in the different solvents were pipetted on
glass slides, one inch between each drop, and examined under the micro-

s

scope over a period of tine,

Acetone: Upon falling on the glass slide, the drops spread over the
surface, forming a thin filna with a diameter of approximately one inch,
then broke into small droplets ranging from one to fifty wmicrons in

dizizeter. The outer rim of droplets were the first to crystallize into




Table 12. The effect of concentration of DDT sprays on the
penetration of DDT into popliar-wood surfaces.

Depth of Wood Removed Approx. 0.00L"} 0.005"-0.00T7H
Concentration of DIT Recovery of DDT
A, Dry Poplar
l. 1.25% sion 22% 47% i
2. 2.5 % DPT Emmalsion 32% 59%
3. 5.0 % DT Fiision 35% 73%
4., 7.0 4 DrT dsion 17% 27%
5. 10.0 % DDT Emuclsion 15% 27%
6. 1.25% LT Kerosene ‘ 29% 32%
7. 2.5 % DDT in Kerosene 7% 53%
8. 5.0 % DDT in Esrosene S 32% 57%
B. Green Poplar #Jood ,
1, 1.25% DDT Emulsion 30% 6L4%
2. 2.5 % DDT Emnlsion 40% 64%
3, 5,0 % DDT Emulsion u6% 86%
4, 1.25% DDT in Kerosene 5% 18%
5. 2.5 % DDT in Kerosene 10% 20%
6. 5.0 % DDT. in Kerosene 10% 29%




small irregalar ~lumps (plats 2z), with lestc than fifty psreent of the
droplets having crystallized after 24 hours. The balance of the droplets

were extrsuely slow in forming aryctais as drog slets were still visible

Renzene: Unlike ths acetone, the drops 4id not spread to any extent,

but formed a siall globule which broke within an hour into a runber of
swall droplets ranging froo 60C to 1000 iaicrons in diametsr. These crys-
tallized into irregulsr clamps (plete 2b), with 75 percent crystallized

nin 24 hours. However, the balance of the droplets were slow to crys-—

tallize; and at the end of 7 days, droolets were still visible.

he %vlene solution when pipetted on glass
acted similarly to those of benzene and brokc into droplets of approxi-

ately the same size rangs, dut srystallized usore slowly as only 25 per-

cent were crystallized after 24 hours. The cry rstals were of similar shape

and size to those formed froui the baenzene solution (plate 2n)s

Solvesso #2: The drops on the glass broke into droplets siwilar to
those frow the benzene solution with 15 percent he oving crystallized at

the end of 24 hours (platc 24).

Velsicol AR-H0; The drops spread over the glass surface apd cowbined

with cach other to forw a continuous fili, Crystallization did not begin

until after +( hours when the edges of the fili began foruing reedle-like

crystals (plate 2e). These crystals continued to form until, after five

days, the entire surface was covered with crystals of similar shapes.
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Kerosene: The drors from the kerosenc solutions spread over the
glass forming & rmontinuoug film., At the end of 2U4 hours, crystal forma-—
tion was rcomplete with two types of orystals having formed in almost
equal amcunts. Type A (plate 2f) wers long nsedle-like crystals grouped
together like sheaves of wheat; whereas type B (plate 2g) were shaped

like a trece branch with s.all twigs shooting off from the wain branch,

Velsicol NR-70: The drops spread into a thin filw without any crys-

tal growth vigible =afier two wecks study,

Isophorone: The drops spread into irregular shapes with 25 percent
having ecrystallized at the end of 24 hours. These crystals were large
flat plates touching cach Other and forming definite lines of division
(plate 2h)., At the end of 5 days, all the drops had formed intoc the

saume type crystal.

Xylene-water Enulsion: The drops remained intact and began to crys—

tallize almost innediately, the outer edge forning first. Within an hour

the entire drop was coupletely crystallized in one crystalline mass,

Work is being comtinmucd in the study of DDT crystals from these

solvents,
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RUDENT AWD ECTUPARASITE CLYTRUL INVESTIGATICNS
T Tarzwellé/, P. A, Woke, H. P. Ficholson, T. B. Gaines

Rodenticidal Studies

Investigations with "Rattengift!

Field tests with the sodium salt of p-dimethyl amino benzenediazo
sulfonic acid were continued. Grourd fresh fish baits containing 0,75
percent of this redenticide were set out in four business establish-
nénts infested with Forway rats. The results are as follows:

1. Type establishment: Grocery store

Degree of infestation: l.oderate

Number of baits set out: &0

Number of baits recovered: 27

Wumber of animals recovered; 1 cat

Ldor: Strong under floor

Remarks: Damage to merchandise ceased after proisoning and no
fresh rat signs were seesn for 5 days. Five days after
poisoning, tracks of one rat were observed in sawdust.
Cups of "1080" solution were set out on the 8th day

and one rat was recovered,

6/ Assigned to this branch on December 1, 1946

s




2. Type of entablishrient . Poultry abattoir

2 "\'_7'\
. 3
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7 % - 2 2 NV 2 —_ o 5 W -
Mwcber ani,:lg récovered: Mone

Udor: YTone

Jerar¥s:  Rats wore Teported to be leps HuLerous,  Thirty-two

TOrway rats were Tecovered followins the use cof "1cgp, "

Tracks in the dust set out after "1080n was uscd indi-

uee of "1oson soluticn, Trackg

dust zotohes which were Dot out indicateg that

rets wers still Present folicwing the use of "10go,m
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Wumber anirals recovered: 6 iurature Norway rats

Odors: 2

Remarks: Danmage to merchandise rceased foilowing the use of
"Rattengift." Cups of "1C&0" solution set out seven

the first poisoning z2ve no apparent
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results. Tracking dust indicated the presence of

net wore than three rats following the use of 1080,

Ln the basis of these limited field tests, "Rattenzsift! used in a

meat bait appears to zive less satisfactory control of Norway rats than

does 20-percent-ATTTU dus Further teste will be neecescary to deteraine
o

whether or not it can be used satisfactorily in other forms.,
Y

In "Summary of Activities” Fo. 7, a report was made on the mortality
among Norway rats exposed to 20 percent AFTU - 10 psrcent DDT dust by a
single passage throush an artificial runway two feet long which had been
dusted with 10 to 15 gi2. of the iixture, Althouzh the resulting mortal-
ity to adult rats was g6 percent, that among imnatures was only 30 percent.

These tests have been continued increasing the AFTU content of the
dust tc 50 percent. A total of 3¢ adult I"orway rats have been exposed
with a resulting mortality of 92 percent. The lortality among a group

of 40 immature rats treated in the same manner was also G2 percent.

ER

These investizations ars being continued.




Studies of the Fumigant, Tritefre e

Tritetrs is 2 name ziven a forrulstion used by Dr. Gueseppe Penso

-

in Italy for rat control. Information as to the constitutents of this

believed to consist of trichloro-
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trachlorcethylene 80 percent by volune., In

the above ferimla w=s used as a spray |

tests which have

lectric

(2]

It is undsrstood that an

Italy, but these were not available

ks

in order

then 1 ol. per cubic foot of aresn, As concentra-
tions sreater then 1 al, are trobably impractical in actusl use, 1t is
c testbed does notb much prowise as a roden-
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at. were reporbted in the Tth "Suw-ory of Ac v“tlgs” cf this
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laboratory. The data gontainad hsrein is a report of this study over I
a period of three months, and couparss results with those obtained in

a similar ssries of investigeticns wade with 1l0-percent-DDT dust in

Savannah, Ga., in 1GU45.

Pizure 1 shows curves of the ncrmel populations of Xenopsylla

S

cheopis, the crisntal rnt flea, on rats taken frowm check establish-
ments durins both 5 percent and 10 percent DDT investigations, and
comparable curves of the sams populaticns on rats taken in treated

ndex, or arithretic

Fe

oint on the curves is Aan

7

fleas per rat trapped from the particular group

of establishuents concerned. In figur: 2 are shown the comparative
rates of re—infestation in treated establishiients expressed as percen—

tage of the ncrumal infestation as fcund in untrsnted establishments

Table l} contrins detailed couparstive data frow both check and
treatsd establishients in both 5 and 10 percent studie;.

It sheuld be noted that the X, cheopis popul~ntions found on rats
were alwost coupletely elimineted within approximately one week after

outstanding re-

(¢!

application of both 5 ani 10 psrcent DDT dusts., Thes

iividual trcated estabiishients.
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ductiong ceccurred
At the end of throsz wonths re—-infestation had not occurred to a signifi-
ennt degrec in sither the 5 or 10 percent serics as couparsd with the

be no significant differcence,

Q

appears t

seriod, between the results obtained by application
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of either 5 or 10 percent DDT fusts. This should not be construed as

a recouiendation of the reduced dosage, since the experiment has not

yet extended over a sufficiently long period of tine.

The durmaticn of control resu.ting against species of fleas other
than X. cheopis wes not determined beyond the first postireatment period
in either the 5 or 10 psrcent DDT studies. The scarclty of these syecies
in check establishnents as well as in thoss treated did not justify cou-

went periods.

pariscn At the

In the 5 percent DDT studies Echidnophagza gallinacea, ths stick-

-

ccies other than X. cheopis present in

nt. Six days fol-

lowing treatmnent only seven E. grllinacea were taken frouw a total of
3 rats ceught in 3 gstablishuents.

In the 10 percent DDT studies approximately the sane results were

]

obtained, but a largsr populaticn of fleas other than X. cheopis were

pericd 39

ay

present prior tc treatucent. &% the pretreatizent trappin

5 e g - S Fomg =
cut of 2 totel of 77 rats had 31 ¥osopsylius fascintus, 462 Leptopsylla

segnis, 23% Echidnophaga gullinrcsa, and 72 Ctenocephalides felis,

ust these saoiie

ct
Z
-
o+
by
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(@)
Lio)
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H
Q
18]
o
ct
=i
c
H
o

Roeushly a week fellowing trentixn
L L2 o

n from different cstab-

cstobiishuents vislded 59 rats, 3 cf which, t-k
lishuents, hed. a total of only 3 fleas other than X. cheopis. These

included 2 ¥. frsciatus ard 1 L. scgnis,

—




Tssts were .ade with

which it should be ussd and

tion of rets to the coler, its effects on the toxicity of the DDT

can be adeguately dispersed

TTT foriulations comuwonly used for the control of rat

a

1 fleas by nix.ng in a ball 1zill or A hand-operated barrel itixer for

ives a rnore unifora zixture and a desirable

shade of grecn is obtnined with 1 percent of the pigrent. With the
nand 2ill, 3 percent of the pigrent ig required to preoduce a cocparable

Hewever, differences in cost dus to the larzer percs=ntage

shade.

needed for hand sixing prebably would not justify the purchase of a

ball mill., Gréater peres

the ceoler produced migh

cbjecticnable Aarcund bduild

The green cclor did rot repel rats in laboratory tests anc the

L i1k




pig.oent did not have any detectnble effect on the toxicity cf the for-

lI‘

mulatien te rat flens., Field tests with the colored dusts indienated a
97 percent reduction in the n;ernge rat flea index in treated areas.
The pizrent is aliost insolubls in water and it dces nct stain wooden
the: even after beinz wet for 2 dnys.

surfaces or adhers 1o

Pat-preofing Investizatior

wod excavated cavities and cstablished harboragze in

£
&t
<2}
=
=
i
[
(%)
a3

six—inch thick insulation blocks on or socn after August 15, 1¢hp
" Yo, 7), continued to use these
‘laces until Feveuber 5, 1946 on

discentinucd., Ths six young which were

born cn or abeout Septe.sber 22 in a cavity of a cork insulation ranel,

were apparently ncrisl and healthy on Lctober 25 on which date they

were reisoved. Eisht young were bern about uctober 22 te a pailr nest-
ing in a fibrous type of insulaticn. The cident~l denth cf the

scther terrminated the cobservations,

The co.ion rat . ites Bchinolaelaps echidninus and Laeclaps hawali-

censis were present in large numbers in the nzsts of ¢ach cf the two

of the fibrous insulation pancls.

M

corx insulsmtion pansls and in ons
The cork materisl wnas dry, but the fibrous uater i=l was filthy with
urine snd feces Young hod been bern =nd raised in one cf the cerk
panels, The othsr twe o nels hed bzen used only by maturc rats., The

12

oites were first noticed in saall nusbers in Septeaber, but a repid

build-up occurred during Geteber,




by -

These observations suggest that under usual conditicns of appli-
cation thiek ineulation panels of the types with which these experi-
uents were nade (cork and fibrous ceoumpositions) may serve as harborage

and nesting places, that young w2y be produced and reared, at least

e )

in cork ingulation, and that within these nests

of the rat iites Echinolnclaps schidninus and Laslaps hawaiiensis

of

w

pnay cccur. Yo reasen ie arperent for thinking thet infestation

ier these ccnditions,

)

Liponyssus bacoti would net alse develep w

Labcratory Insecticide nnd Asaricide Investigaticns

Stendardization of procecures fer laberatory scresn testing and
evaluaticn of candidate chenicals as pessible acsricides has followed
the establishument during Septeiber and Ccteber of strong cultures of

pepave

Lipcnyssus bacoti and the reestablishiient of cultures of Echinolaelaps

gchidninus, with the previcusly csteblished culturs of Laslaps hawaii-
ensis,
Twenty-five percent hydrexyzethyl flavan in celite tested in

open vesscls against I. echidninus, L. hawailensis and the flea

Xenopsylla cheopis wzs slow acting, Aand reduction after ccentinuous

=Xpesures for 24 and 4& hours was gencrally not uarked.

Benzene hexachloride (sce footnote 2 rge 1) in strengths of 0.
1] =y =

percent tc 5.0 psrcent ga

igouer tested in cpen vessels was generall
£ Y

wick to inactivate mites (L. boecti, E. echidninus, ~nd L. hawaiiensis
q . e Wisealh Wby ety Saebebeees M Y e TN E S Dy e

Exposurcs to light coatings of dust fcr one heour or less at teuperatures




about 75¢ F. reculted in 100 percent kills within 24 hours. Fumizsnt

acticn may be strong even 1n Cpsn vessels, particularly with heavy
depesits.

A rat dcad frow a heavy infestetion of L. baccti in one of the

culturss, was thoroughly dusted with benzene nexschloeride in a strength

5 AT ' $ 0
of 1 paresnt imo.cr and held ot tenperatures ronging detwesn 70

and 780 F. (n exausination of the ccubings of the rat 25 hours later it
was found that 33 wites were living and apsroxivately 80C were dead. The
dust of the vessel in which the rat was held, on exauiination 72 hours
after the application, was found tc contain approximately 2600 dead wmites.

Another rat dead frouo aite infestation was thoroughly dusted with
benzene hexachloride repeorted to contain not less than 10 percent gamua
isouer. After 20 hours at rcow tenperature the rat was co:xbed and ex—
aninsd. (ver 5000 dead wuites were found as contrasted with 76 living
uites (see table 14).

Table 14, Iliites recovered from a rat dusted with benzene

hexachloride after having been killedl by nites., Exposure
was for 20 hours at room teuperature.

| [ Living 5
Dead idtes | i E, echidninus
(approx.¥o.) | L. bacoti| (contaminant Total

i ! of culturec)

i

3

i

i sy e

Corbings 1620 49 11
Dust abcut rat }“3@ 11 ! 5

. Total | 501k 60 16 5090




A third rat dead fron mite infostaticn was thoroughly dusted with
a water—-dispersible beuzene hevochleride having o gail.a-isomer content

of 5 percent., This rat was held in an cutside open building at current

s = =Al o D TG 5 .
winter teuperatures (about 50" =60 F.) for W44 hours, at the end of which

tiue practically ~ll of the 658 L, bacoti nites wers alive, reviving

froiz a dormant cendition iiliediately upc

; e o o
L 2 e i .»u',(

S W. 6i..ons, Sanitarian (R)

Chief

Technical Development Division

23 January 1047 ' ;
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